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Description

�[0001] The present invention relates to a safety needle
assembly as defined in the introductory part of claim 1.
�[0002] Such a safety needle assembly is known from
US 6 298 541 B1.

2. Description of Related Art

�[0003] Disposable medical devices having piercing el-
ements for administering a medication or withdrawing a
fluid, such as hypodermic needles, blood collecting nee-
dles, fluid handling needles and assemblies thereof, re-
quire safe and convenient handling. The piercing ele-
ments include, for example, pointed needle cannulae or
blunt ended cannulae.
�[0004] Safe and convenient handling of disposable
medical devices is recognized by those in the medical
arts so as to minimize exposure to blood borne patho-
gens. Safe and convenient handling of disposable med-
ical devices results in the disposal of the medical devices
intact.
�[0005] As a result of this recognition, numerous devic-
es have been developed for shielding needles after use.
Many of these devices are somewhat complex and cost-
ly. In addition, many of these devices are cumbersome
to use in performing procedures. Furthermore, some of
the devices are so specific that they preclude use of the
device in certain procedures or with certain devices
and/or assemblies.
�[0006] For example, a number of devices incorporate
a pivoting shield assembly in which the shield can be
pivoted away from the needle during use and pivoted
about the needle after use, for protection from the used
needle. U.S. Patent No. 5,188,611 discloses a reusable
safety needle arrangement having a collar for engaging
a needle and a slotted longitudinal shield which is at-
tached to the collar at a hinge for pivoting over the needle.
The arrangement includes a locking mechanism for lock-
ing the shield over the needle, which locking mechanism
is provided through a set of flanges on the shield which
grip a set of complementary catches on the collar. Such
an arrangement is specifically designed to be reusable,
such that the locking member can be reversed by pinch-
ing the shield to cause the flanges and catches to disen-
gage to release the shield from the collar. Such an ar-
rangement with a reversible locking mechanism poten-
tially exposes a user to a used needle tip, in that the
shield can be retracted from the needle after the needle
has been used and shielded.
�[0007] Various mechanisms for locking the shield in
place over the needle by direct engagement with the nee-
dle have also been developed to prevent re-�exposure of
the needle. For example, the 5,188,611 patent further
discloses a keeper within the slot of the longitudinal
shield, which engages directly with the needle cannula
as a locking mechanism. Such a keeper is disclosed as
being reversible through manipulation of the mechanism.

Further, locking engagement directly with the needle may
cause the needle to vibrate, thereby increasing the
chances of blood spatter from the needle tip.
�[0008] In view of the foregoing, the invention has for
its object a shieldable needle assembly that achieves
secure and effective irriversible shielding of a used nee-
dle cannula which is simple and inexpensive to manu-
facture and easy to operate.
�[0009] This object is achieved with the features of the
characterizing portion of claim 1.

SUMMARY OF THE INVENTION

�[0010] The present invention is directed to a shieldable
safety assembly, and in particular, to a safety needle as-
sembly. The safety needle assembly includes a needle
cannula with an intravenous end having a puncture tip,
a shield in pivotal engagement with respect to the needle
cannula, and a hub in the form of a collar providing pivotal
engagement between the needle cannula and the shield.
The shield is pivotally movable between a retracted or
unshielded position in which the shield is pivotally spaced
from the intravenous end of the needle cannula, and a
shielded position in which a portion of the shield encom-
passes the intravenous end of the needle cannula, there-
by shielding the needle for safety purposes. The collar
and the shield include structure for locking engagement
therebetween for locking the shield in the shielded posi-
tion for preventing pivotal movement to the unshielded
position. The collar further includes at least one collar
flange extending laterally along a portion of the collar for
preventing disengagement of the locking structure.
�[0011] The shield includes a pair of longitudinally ex-
tending sidewalls defining a longitudinal opening for con-
taining the needle cannula when the shield is pivotally
rotated to the shielded position. The shield may include
an outer shield flange on at least one, and preferably
both sidewalls, with the outer shield flanges and the side-
walls forming openings for receiving the collar flanges.
Inner shield flanges may further be provided on the side-
walls, and the outer shield flanges and inner shield flang-
es may be connected at the bottom ends.
�[0012] At least one, and preferably both of the side-
walls, of the shield include locking structure for engaging
with the collar when the shield is in the shielded position.
The locking structure may be provided through locking
barbs at a rearward end of the sidewalls for interengage-
ment with corresponding locking dents on the collar, such
that the locking barbs and locking dents are interenga-
gable when the shield is in the shielded position. Alter-
natively or in addition to the locking barbs and locking
dents, the engagement between the collar flanges and
the outer shield flanges may provide locking structure
between the shield and the collar.
�[0013] The collar flanges may include an outer latch
for engagement with the outer shield flanges, and may
further include an inner latch for engagement with inner
shield flanges on the outer surfaces of the sidewalls. In
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addition, the collar includes structure for mating with a
medical device, such as a threaded end for attachment
to a conventional needle holder or a luer fitting for attach-
ment to a syringe. Preferably, the needle cannula in-
cludes a non-�patient end extending from a rearward end
of the collar and an intravenous end extending from a
forward end of the collar.
�[0014] In a further embodiment, the present invention
is directed to a safety assembly including a needle as-
sembly and a needle shield assembly. The needle as-
sembly includes a hub and a needle connected to the
hub, with a non-�patient end and an intravenous end with
a puncture tip. The needle shield assembly is connected
to the needle assembly and includes a collar and a shield.
The collar is connected to the hub of the needle assembly
and the shield is movably connected to the collar such
that the shield may be pivoted with respect to the collar
between a retracted position in which the shield is pivot-
ally spaced from the intravenous end of the needle and
a shielded position in which the shield encompasses the
intravenous end of the needle. The collar and the shield
include locking structure for locking engagement there-
between, and the collar further includes a collar flange
extending laterally along a portion of the collar. When the
shield is in the shielded position, the locking structure is
engaged, and the collar flange prevents the locking struc-
ture from being disengaged.
�[0015] The shield and the collar may be connected
through an interference fit between a hanger bar located
on the shield and a hook arm located on the collar, pro-
viding for pivotal engagement of the shield between the
retracted position and the shielded position. The collar
may include a forward annular skirt having an inner sur-
face and an outer surface and a rearward annular skirt
having an inner surface and an outer surface. The collar
flange preferably extends laterally from the outer surface
of the rearward annular skirt in a direction toward the
forward annular skirt.
�[0016] In yet a further embodiment, the invention is
directed to a safety assembly which includes a needle
assembly and a needle shield assembly as described,
as well as a needle holder connected to a rearward end
of the collar and with a non- �patient end of the needle
assembly extending within the needle holder.

DESCRIPTION OF THE DRAWINGS

�[0017] FIG. 1 is a perspective view of the safety shield
assembly of the present invention as connected to a nee-
dle assembly and related packaging features;
�[0018] FIG. 2 is a perspective view of the unassembled
pieces of FIG. 1;
�[0019] FIG. 3 is a bottom view of the shield as shown
in FIG. 2;
�[0020] FIG. 4 is a cross sectional view of the collar as
shown in FIG. 2 taken along lines 4-4 thereof;
�[0021] FIG. 5 is a cross sectional view of the needle
hub as shown in FIG. 2 taken along lines 5-5 thereof;

�[0022] FIG. 6 is a cross sectional view of the shield as
shown in FIG. 2 taken along lines 6-6 thereof;
�[0023] FIGS. 7 and 8 are top and bottom perspective
views of the collar as shown in FIG. 2;
�[0024] FIGS. 9-13 illustrate the use of the safety shield
assembly with the needle assembly of FIG. 1 with a con-
ventional needle holder;
�[0025] FIG. 14 is a cross sectional view of the assembly
in use with a conventional needle holder with the shield
in the retracted position as shown in FIG. 12;
�[0026] FIG. 15 is a cross sectional view of the assembly
in use with a conventional needle holder with the shield
in the shielded position as shown in FIG. 13;
�[0027] FIG. 16 is a bottom view of the assembly in use
with a conventional needle holder with the shield in the
shielded position as shown in FIG. 13;
�[0028] FIGS. 17 and 18 are top and bottom perspective
views of an alternate collar in an alternate embodiment
of the present invention;
�[0029] FIG. 19 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate collar as shown in FIGS. 17 and 18;
�[0030] FIG. 20 is a bottom view of the alternate assem-
bly of FIG. 19;
�[0031] FIG. 21 is a rear perspective view of an alternate
shield in a further embodiment of the present invention;
�[0032] FIG. 22 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate shield as shown in FIG. 21;
�[0033] FIG. 23 is a bottom view of the alternate assem-
bly of FIG. 21;
�[0034] FIG. 24 is a rear perspective view of an alternate
shield in yet a further embodiment of the present inven-
tion;
�[0035] FIG. 25 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate shield as shown in FIG. 24;
�[0036] FIG. 26 is a bottom view of the alternate assem-
bly of FIG. 25;
�[0037] FIGS. 27 and 28 are top and bottom perspective
views of a further alternate collar in an alternate embod-
iment of the present invention;
�[0038] FIG. 29 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate collar as shown in FIGS. 27 and 28 in com-
bination with the alternate shield as shown in FIG. 21;
�[0039] FIG. 30 is a front bottom perspective view of
the assembly of FIG. 29 shown with the shield in a re-
tracted position;
�[0040] FIG. 31 is a bottom view of the alternate assem-
bly of FIG. 29;
�[0041] FIG. 32 is a top perspective view of yet a further
alternate collar in an alternate embodiment of the present
invention;
�[0042] FIG. 33 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate collar as shown in FIG. 32 in combination
with a shield;
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�[0043] FIG. 34 is a bottom view of the alternate assem-
bly of FIG. 33;
�[0044] FIG. 35 is a top perspective view of yet a further
alternate collar in an alternate embodiment of the present
invention;
�[0045] FIG. 36 is a front perspective view of a safety
needle assembly in an alternate embodiment including
the alternate collar as shown in FIG. 35 in combination
with the alternate shield as shown in FIG. 21;
�[0046] FIG. 37 is a bottom view of the alternate assem-
bly of FIG. 36;
�[0047] FIG. 38 is a perspective view of an additional
embodiment of the present invention in use with a blood
collection set;
�[0048] FIG. 39 is a perspective view of an additional
embodiment of the present invention in use with a sy-
ringe; and
�[0049] FIG. 40 is a perspective view of an additional
embodiment of the present invention in use with a cath-
eter.

DETAILED DESCRIPTION

�[0050] While this invention is satisfied by embodiments
in many different forms, there is shown in the drawings
and will herein be described in detail, the preferred em-
bodiments of the invention, with the understanding that
the present disclosure is to be considered as exemplary
of the principles of the invention and is not intended to
limit the invention to the embodiments illustrated. Various
other modifications will be apparent to and readily made
by those skilled in the art without departing from the scope
and spirit of the invention. The scope of the invention will
be measured by the appended claims and their equiva-
lents.
�[0051] Referring to the drawings in which like reference
characters refer to like parts throughout the several views
thereof, FIGS. 1 and 2 illustrate a needle assembly with
the safety shield assembly of the present invention and
the related packaging features. The needle assembly in-
cludes a needle 40 and a hub 60, with packaging features
to cover the needle as well as a label. The safety shield
assembly includes a collar 90 and a shield 140.
�[0052] As shown in FIGS. 2 and 5, needle 40 includes
a non-�patient end 42, an intravenous end 44 and a pas-
sageway 46 extending between non-�patient end 42 and
the intravenous end 44. An elastomeric sleeve 48 covers
the non-�patient end, a rigid sleeve 50 covers the intra-
venous end and a second rigid sleeve 52 covers the non-
patient end and the elastomeric sleeve. As shown in FIG.
1, a label 196 may also be applied to the finally assembled
parts.
�[0053] As shown in FIGS. 2 and 5, hub 60 includes a
threaded end 64, a ribbed end 66 and passageway 62
extending between threaded end 64 and ribbed end 66.
Threaded end 64 and ribbed end 66 are separated by
flange 68. Non- �patient end 42 of needle 40 extends from
threaded end 64, and intravenous end 44 of needle 40

extends from ribbed end 66. Preferably, threaded end
64 comprises male threads 80 for mounting hub 60 on a
conventional needle holder and ribbed end 66 comprises
male ribs 82 for connecting the hub 60 and collar 90.
�[0054] As shown in FIGS. 2, 4, 7 and 8, collar 90 in-
cludes two sections, a forward annular skirt 92 and a
rearward annular skirt 94. The forward annular skirt is
cylindrical comprising an inner sidewall 96 and an outer
sidewall 98 and mates with the rearward annular skirt at
a shoulder 100. Rearward annular skirt 94 is cylindrical
comprising an inner sidewall 102 and an outer sidewall
104 and extends from shoulder 100 opposite of forward
annular skirt 92. The inner diameter of forward annular
skirt 92 is larger than the inner diameter of rearward an-
nular skirt 94. Alternatively, the inner diameters for collar
90 can be formed as a constant inner diameter.
�[0055] Extending on outer sidewall 98 of forward skirt
section 92 is a hook member 114, and located opposite
or downwardly of hook member 114 on outer sidewall 98
are locking dents or protrusions 118.
�[0056] As seen clearly in FIGS. 7 and 8, collar 90 in-
cludes at least one collar flange 120 extending laterally
along a portion of collar 90. Preferably, collar 90 includes
a pair of collar flanges 120 extending laterally from op-
posing sides of collar 90 at forward annular skirt 92. In
particular, collar flanges 120 extend from forward annular
skirt 92 through a laterally extending portion 122, which
turns at a shoulder to form a forward extending portion
124. The forward edge of collar flange 120 may be pro-
vided as a rounded forward edge 126, to assist in move-
ment and engagement with shield 140, as will be dis-
cussed in more detail herein.
�[0057] Collar flanges 120 extend laterally outwardly
from collar 90 in a forward direction along forward annular
skirt 92 at a position laterally adjacent locking dents or
protrusions 118. In particular, as seen clearly in FIG. 8,
forward extending portions 124 of collar flanges 120 ex-
tend along a portion of collar 90 at annular skirt 92 to
protectively surround locking dents or protrusions 118.
As will be discussed in more detail herein, collar flanges
120 prevent disengagement of a locking mechanism
which is provided between shield 140 and collar 90
through locking dents or protrusions 118.
�[0058] As shown in FIGS. 2, 3 and 6, shield 140 com-
prises a rearward end 144 and a forward end 146. For-
ward end 146 of shield 140 includes a slot or longitudinal
opening 160 formed by sidewalls 162 that extend down-
wardly from top section 163 and run substantially oppo-
site of one another in parallel along the length of slot 160
toward forward end sidewall 164. Means for trapping a
needle in slot 160 may be provided in the form of an arm
167 that is located at one of sidewalls 162 to secure the
used needle.
�[0059] Arm 167 is deflectable by needle 40 when the
needle 40 enters slot 160. Once needle 40 passes the
end of arm 167, arm 167 moves back to its original po-
sition, whereby needle 40 is permanently trapped in slot
160 by arm 167.
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�[0060] At rearward end 144 of shield 140 is a collar
engaging area 166 that is a continuation of slot 160. Col-
lar engaging area 166 includes a rearward end 168, a
forward end 170, a top finger guide area 172, parallel
sidewalls 174 that extend downwardly and inwardly from
top finger guide area 172 and into sidewalls 162, an un-
derside area 176 for surrounding collar 90, and extending
arms 180 to hold hanger bar 182. Parallel sidewalls 174
include an inner surface 175 where barb dents 194 are
located. Parallel sidewalls 174 further include an outer
surface 178, which may further include ribs 179 for inter-
ference engagement with the rounded forward edge 126
of collar flange 120 during pivotal rotation of shield 140
to the shielded position. Such an interference engage-
ment provides a tactile indication that shield 140 has
been pivotally rotated to the fully shielded position.
�[0061] Top finger guide area 172 comprises a first
ramp 184 that extends slightly on an upward slope from
the rearward end of collar 90 engaging area to a shoulder
186. From shoulder 186 extends a second ramp 188
which slopes downwardly toward top section 163. Most
preferably, first ramp 184 comprises touch bumps 190.
Touch bumps 190 provide a tactile and visual guide to
alert the user that the user’s finger has contacted shield
90 and that the shield is in a defined or controlled position.
Touch bumps 190 may be any configuration so long as
they extend and are distinct from top finger guide area
172. Touch bumps 190 may also be of a distinguishing
color as compared to top finger guide area 172 or shield
140.
�[0062] Second ramp 188 has interior surface 192 for
urging needle 40 toward the center of slot 160 as shield
140 is being rotated into the closed position. The exterior
surfaces are slightly inclined and extending radially from
second ramp 188. The interior surfaces are especially
helpful if the longitudinal axis of needle 40 is misaligned
with respect to the longitudinal axis of hub 60.
�[0063] Extending arms 180 are located at rearward
end 168 and at the beginning of top finger area 172 and
hold hanger bar 182. Hanger bar 182 is provided for piv-
otal engagement with hook member 114 of collar 90. Ac-
cordingly, the cooperating surfaces of hanger bar 182
and hook member 114 are designed so as to permit ro-
tational or pivotal movement of shield 140 with respect
to collar 90. Such engagement between hanger bar 182
and hook member 114 provides for pivotal movement of
shield 140 between a retracted or unshielded position as
shown in FIG. 14, with shield 140 pivotally spaced from
intravenous end 44 of needle 40, and a shielded position
as shown in FIG. 15, with shield 140 encompassing in-
travenous end 44 of needle 40.
�[0064] Located downwardly from extending arm 180
and hanger bar 182 and on inner surface 175 of parallel
sidewalls 174 are barb dents 194. Barb dents 194 coop-
erate with locking dents 118 on collar 90 to secure shield
140 in its final locked or shielded position.
�[0065] The safety shield assembly and the needle as-
sembly are assembled together whereby needle 40 is

connected to hub 60 and sealed with adhesive at the
ends of hub 60. Hub 60 is then joined with collar 90 by
ultra- �sonic welding techniques or any other bonding tech-
niques, or mechanical fit, whereby rearward annular skirt
94 of collar 90 mates with ribbed end 66 of hub 60. Male
ribs 82 of hub 60 are contained or force fitted within inner
sidewall 102 of rearward annular skirt 94 of collar 90.
Collar 90 is aligned with intravenous end 44 of needle
40 whereby the hook arm is aligned with the bevel tip of
needle 40. Then rigid sleeve 50 is force fitted into inner
sidewall 96 of forward annular skirt 92 of collar 90 to
cover needle 40. Thereafter, shield 140 is connected to
collar 90 whereby hanger bar 182 is force fitted into hook
member 114 whereby slot 160 faces rigid sleeve 50. Most
preferably, shield 140 is connected to collar 90 by a force
fit or interface fit between hanger bar 82 and hook mem-
ber 114. Therefore, shield 140 is always oriented in a
stable position and will not move unless movement of
the shield 140 is positively initiated by the user. To as-
semble the last piece, shield 140 is moved toward rigid
sleeve 50 and second rigid sleeve 52 is force fitted onto
outer sidewall 104 of rearward annular skirt 94 of collar
90.
�[0066] In addition, a label 196 may be applied to the
finally assembled parts. The label 196 may be used to
prevent tampering of the parts, so that they are not re-
used.
�[0067] In use, as shown in FIGS. 9-16, non-�patient
needle shield 140 is removed and then a conventional
needle holder is screwed onto hub 60 of needle 40. As
specifically shown in FIGS. 10 and 14, shield 140 is then
rotated back by user toward the needle holder. Then as
shown in FIG. 11, intravenous needle shield 140 is re-
moved from covering the intravenous needle. Then as
shown in FIG. 12, a venipuncture is conducted whereby
intravenous end 44 of the needle 40 is inserted into a
vein of a patient and an evacuated tube having a closure
is inserted into the needle holder. As shown in FIGS. 12
and 15, when the venipuncture is complete, the user eas-
ily pivotally rotates shield 140 from the open or unshield-
ed position toward intravenous needle 40 to an interme-
diate position and then the user pushes on shield 140 at
the top finger guide area to move shield 140 into a final,
non-�retractable shielded position whereby needle 40 is
trapped in longitudinal opening 160.
�[0068] During pivotal rotation of shield 140 to the
shielded position, parallel sidewalls 174 at rearward end
144 of shield 140 rotate within the opening present be-
tween collar flange 120 and outer sidewall 198 of forward
annular skirt 92 of collar 90. As shield 140 is pivoted, the
rounded forward edges 126 of collar flange 120 pass
over ribs 179 on outer surface 178 of parallel sidewalls
174, establishing an interference engagement which pro-
vides a tactile feel to the user that shield 140 has been
rotated to the shielded position. In addition, barb dents
194 on inner surface 175 of parallel sidewalls 174 of
shield 140 deflect over and are held by locking dents 118
of collar 90. The interengagement between barb dents
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194 and locking dents 118 provides a locking structure
for locking engagement between shield 140 and collar
90, thereby locking shield 140 in the shielded position
and preventing pivotal rotation of shield 140 to the open
or retracted position. Collar flanges 120 laterally extend-
ing from opposing sides of outer sidewall 98 and extend-
ing along the lateral sides of the forward annular skirt 92
prevent parallel sidewalls 174 of shield 140 from being
extended or flexed outwardly to disengage barb dents
194 from locking dents 118. Accordingly, collar flanges
120 prevent disengagement of the locking structure,
thereby ensuring that shield 140 remains in the shielded
position preventing any exposure of needle 40.
�[0069] In embodiments including a needle locking
mechanism such as arm 167, the needle snaps past arm
167 and is trapped when needle 40 is contained within
shield 140 as shield 140 is pivoted into the closed or
shielded position, as shown in FIGS. 15 and 16. Alterna-
tively, a gel material may be located in the shield near
arm 167 so that when needle 40 snaps past arm 167, it
will come to rest within the gel material. The gel material
will contain any residual fluid that may be on needle 40.
�[0070] FIGS. 17-40 are further embodiments of the in-
vention that include many components which are sub-
stantially identical to the components of FIGS. 1-16. Ac-
cordingly, similar components performing similar func-
tions will be numbered identically to those components
of FIGS. 1-16, except that a suffix "a" will be used to
identify those similar components in the embodiment of
FIGS. 17-20, a suffix "b" will be used to identify those
similar components in the embodiment of FIGS. 21-23,
a suffix "c" will be used to identify those similar compo-
nents in the embodiment of FIGS. 24-26, a suffix "d" will
be used to identify those similar components in the em-
bodiment of FIGS. 27-31, a suffix "e" will be used to iden-
tify those similar components in the embodiment of FIGS.
32-34, a suffix "f" will be used to identify those similar
components in the embodiment of FIGS. 35-37, a suffix
"g" will be used to identify those similar components in
the embodiment of FIG. 38, a suffix "h" will be used to
identify those similar components in the embodiment of
FIG. 39, and a suffix "i" will be used to identify those
similar components in the embodiment in FIG. 40.
�[0071] FIGS. 17-37 depict further embodiments of
needle shield assemblies and components thereof for
attachment to and use with a needle assembly, such as
a conventional double- �ended phlebotomy needle as is
known for use in blood collection procedures, a hypoder-
mic needle for use with syringes, and the like. It is noted
that the features of FIGS. 17-37 with respect to interlock-
ing engagement between the collar and the shield are
likewise practicable for use in connection with the needle
assemblies depicted in connection with FIGS. 1-16.
�[0072] FIGS. 17-20 depict a shield assembly in an al-
ternate embodiment of the present invention in which col-
lar 90a is adapted for attachment to a conventional nee-
dle assembly. Collar 90a is shown in FIGS. 17-18 includ-
ing hub 60a extending therein, but without any needle

positioned within hub 60a, although such a needle would
be provided in use thereof.
�[0073] Collar 90a includes forward annular skirt 92a
and rearward annular skirt 94a, as set forth above in con-
nection with the embodiments described with reference
to FIGS. 1-16. Rearward annular skirt 94a of collar 90a
is provided for engagement with and attachment to a
medical device, and may therefore comprise a luer fitting
such as a female luer fitting, or the like. Rearward annular
skirt 94a desirably includes a rearward flange 106, for
assisting in attachment and removal of the shield assem-
bly from an appropriate medical device.
�[0074] In FIGS. 21-23, shield 140b further includes
outer shield flange 148 extending downwardly from an
outer surface 178b of at least one, and preferably both
of parallel sidewalls 174b of shield 140b, establishing
interior openings 150 between outer shield flanges 148
and outer surface 178b of parallel sidewalls 174b. Outer
shield flanges 148 may be a flexible material. During piv-
otal rotation of shield 140b to the shielded position, outer
shield flanges 148 rotate over collar flanges 120b, with
collar flanges 120b fitting within interior openings 150
between outer shield flanges 148 and parallel sidewalls
174b. Rounded forward edge 126b assures that collar
flanges 120b easily travel through interior openings 150
without interruption. As seen in FIG. 23, collar flanges
120b protectively surround the locking engagement area
between barb dents 194b and locking dents 118b and
therefore prevent disengagement therebetween, with
outer shield flanges 148 further providing protection for
the locking engagement area.
�[0075] FIGS. 24-26 depict a shield 140c which in-
cludes outer shield flanges 148c in a similar manner as
in FIGS. 21-23, and further includes connecting members
152 extending between the bottom edge of outer shield
flanges 148c and parallel sidewalls 174c. By providing
connecting members 152 in this manner, interior open-
ings 150c formed between outer shield flanges 148c and
outer surface 178c of parallel sidewalls 174c are com-
pletely enclosed, providing a complete enclosure for col-
lar flanges 120c to fit within, and providing additional
structural rigidity to the rearward end of shield 140c sur-
rounding the locking engagement area.
�[0076] FIGS. 27-31 depict a shield assembly in a fur-
ther embodiment of the present invention, in which collar
90d includes collar flanges 120d having outer flange
latches 128 externally disposed at the forward end of
forward extending portion 124d. Outer flange latches 128
are provided for locking engagement with an outer flange
edge 154 of outer shield flange 148d, as shown in FIGS.
29 and 31. The interfitting engagement of outer flange
latches 128 and the outer flange edge of outer shield
flange 148d provides for an irreversible locking engage-
ment between shield 140 and the collar 90, and may
provide a tactile feel to the user to indicate that the shield
has been pivotally rotated to the fully shielded position.
�[0077] Such locking engagement between outer
flange latches 128 and outer flange edges 154 may pro-

9 10 



EP 1 350 531 B1

7

5

10

15

20

25

30

35

40

45

50

55

vide the sole manner of locking engagement between
shield 140d and collar 90d. Alternatively, as shown
through FIG. 31, shield 140d and collar 90d are provided
with two distinct sets of interengaging locking structures,
including a first set of locking structures provided through
barb dents 194d and locking dents 118d, which estab-
lishes a mechanism for shield 140d to latch onto collar
90d, and a second set of locking structures provided
through outer flange latches 128 and outer flange edges
154, which establishes a mechanism for collar 90d to
latch onto shield 140d. Accordingly, the assembly is pro-
vided with equal and opposite locking structure with collar
90d latching onto shield 140d and shield 140d latching
onto collar 90d, thereby providing effective and secure
irreversible locking interengagement therebetween.
�[0078] In the embodiment of FIGS. 32-34, collar 90e
includes collar flanges 120e having inner flange latches
130 internally disposed at the forward end of forward ex-
tending portion 124e. Inner flange latches 130 are pro-
vided for locking engagement with shield lips 155, as
shown in FIGS. 33 and 34. Such locking engagement
between inner flange latches 130 and shield lips 155 pro-
vides for an irreversible locking engagement between
shield 140 and collar 90, and may provide a tactile feel
to the user to indicate that shield 90 has been pivotally
rotated to the fully shielded position.
�[0079] FIGS. 35-37 depict a further embodiment, in
which collar 90f includes collar flanges 120f having both
outer flange latches 128f and inner flange latches 130f.
In addition, shield 140f depicted in FIGS. 36 and 37 in-
cludes a pair of outer shield flanges 148f extending from
outer surface 178f of parallel sidewalls 174f, and may
further include a pair of inner shield flanges 156 which
are integral with outer surface 178f of parallel sidewalls
174f. These inner shield flanges 156 function in a similar
manner as shield lips 155 described with respect to FIGS.
32-34, providing a surface for locking engagement with
inner flange latches 130f. It is noted that either shield lips
155 or inner shield flanges 156 may be incorporated into
embodiments including inner flange latches for locking
engagement therewith. During pivotal rotation of shield
140f with respect to collar 90f, collar flanges 120f extend
through openings 150f between outer shield flanges 148f
and inner shield flanges 156. Outer shield flange 148f
may slightly flex to allow collar flange 120f to pass
through opening 150f, or outer flange latches 128f and
inner flange latches 130f may slightly flex or deform to
pass through and beyond opening 150f, to engage with
outer flange edge 154f and inner flange edge 158. Such
engagement provides for an irreversible locking engage-
ment between shield 140d and collar 90d, and may pro-
vide a tactile feel to the user to indicate that shield 140d
has been pivotally rotated to the fully shielded position.
�[0080] Alternatively, the safety shield assemblies of
the present invention as described above may be used
in conjunction with a conventional intravenous (IV) infu-
sion set, as illustrated in FIG. 38.
�[0081] For purposes of illustration, shield 140g and col-

lar 90g are connected to a conventional IV infusion set
200 or butterfly structure comprising a needle body with
a needle hub 204 extending from the forward end of the
needle body and a needle 206 embedded in hub 204.
Extending from the rearward end of the needle body is
flexible tubing 208 which is conventional and utilized to
allow the user to manipulate the structure and to connect
it subsequently to supplies of infusion liquids or for the
return of collected blood if the arrangement is being used
to collect blood.
�[0082] Infusion set 200 further comprises flexible
wings 210 attached to and projecting outwardly from nee-
dle hub 204.
�[0083] Alternatively, the safety shield assemblies of
the present invention as described above may be used
in conjunction with a syringe, as illustrated in FIG. 39.
�[0084] For purposes of illustration, shield 140h and col-
lar 90h are connected to a conventional hypodermic sy-
ringe 300 comprising a syringe barrel 302 having a distal
end 304, a proximal end 306 and a plunger 312.
�[0085] Alternatively, the safety shield assemblies of
the present invention as described above may be used
in conjunction with a catheter, as illustrated in FIG. 40.
�[0086] The shield and collar of the safety shield as-
sembly of the present invention are comprised of mold-
able parts which can be mass produced from a variety
of materials including, for example, polyethylene, polyvi-
nyl chloride, polystyrene or polyethylene and the like. Ma-
terials will be selected which will provide the proper cov-
ering and support for the structure of the invention in its
use, but which will provide also a degree of resiliency for
the purpose of providing the cooperative movement rel-
ative to the shield and the collar of the assembly.

Claims

1. A safety needle assembly comprising: �

a needle cannula (40) including an intravenous
end (44) having a puncture tip;
a shield (140) in pivotal engagement with re-
spect to said needle cannula (40) and pivotally
movable between an unshielded position pivot-
ally spaced from said intravenous end (44) of
said needle cannula (40) and a shielded position
encompassing said intravenous end (44) of said
needle cannula (40); and
a collar (90) providing pivotal engagement be-
tween said needle cannula (40) and said shield
(140),�
characterized in that
said collar (90) includes at least one collar flange
(120), having a laterally extending portion (122),
which turns at a shoulder to form a forward ex-
tending portion (124), said collar (90) and said
shield (140) including structure (118,194) for
locking engagement therebetween for locking

11 12 



EP 1 350 531 B1

8

5

10

15

20

25

30

35

40

45

50

55

said shield (140) in said shielded position for pre-
venting pivotal movement to said unshielded po-
sition, said collar flange (120) adapted for pre-
venting disengagement of said locking structure
(118,194).

2. Assembly as in claim 1, wherein said shield (140)
comprises a pair of sidewalls (162) extending be-
tween a rearward end (144) and a forward end (146)
defining a slot (160) for housing said intravenous end
(44) of said needle, and means (182, 114) for con-
necting said shield (140) and said collar (90).

3. Assembly as in claim 2, wherein at least one of said
pair of sidewalls (162) includes a locking barb (194)
and said collar (90) includes a locking dent (118),
said locking barb (194) and said locking dent (118)
being interengagable when said shield (140) is in
said shielded position, thereby forming said locking
structure, said collar (90) extending in a forward di-
rection along said axis encompassing said locking
barb (194) and said locking dent (118).

4. Assembly as in claim 2, wherein said shield (140)
includes an outer shield flange (148) on at least one
of said pair of sidewalls (174), said outer shield flange
(148) and said at least one of said pair of sidewalls
(174) forming an opening (150) for receiving said
forward extending portion (124) of said collar flange
(120).

5. Assembly as in claim 2, wherein said shield (140)
includes an outer shield flange (148) and an inner
shield flange (156) on at least one of said pair of
sidewalls (174), said outer shield flange (148) and
said inner shield flange (156) forming an opening
(150) for receiving said forward extending portion
(124) of said collar flange (120).

6. Assembly as in claim 4 or 5, wherein said outer shield
flange (148) is flexible.

7. Assembly as in claim 5, wherein said outer shield
flange (148) and said inner shield flange (156) are
interconnected.

8. Assembly as in claim 4 or 5, wherein said collar
flange (120) includes a rounded forward surface
(126).

9. Assembly as in claim 4 or 5, wherein engagement
between said collar flange (120) and said outer
shield flange (148) comprises a second locking
structure for locking engagement between said
shield (140) and said collar (90).

10. Assembly as in claim 9, wherein said collar flange
(90) includes an outer latch (128) for engagement

with said outer shield flange (148).

11. Assembly as in claim 10, wherein said collar flange
(90) further includes an inner latch (130) for engage-
ment with said inner shield flange (156).

12. Assembly as in any of the preceeding claims, where-
in said collar (90) includes structure for mating with
a medical device.

13. Assembly as in any of the preceeding claims, where-
in said collar (90) includes structure for mating with
a blood collection needle holder.

14. Assembly as in any of the preceeding claims, where-
in said shield (140) is pivotably connected to said
collar (90) through a hanger bar (182) located on
said shield (140) and a hook arm (114) located on
said collar (90) whereby said hanger bar (182) en-
gages with said hook arm (114) so that said shield
(140) may be pivoted with respect to said collar (90)
and said shield (140) is pivotable between said un-
shielded position and said shielded position.

15. Assembly as in claim 14, wherein said shield (140)
is connected to said collar (90) by an interference fit
between said hanger bar (182) and said hook arm
(114).

16. Assembly as in claim 14, wherein said collar (90)
comprises a forward annular skirt (92) having an in-
ner surface (96) and an outer surface (98) and a
rearward annular skirt (94) having an inner surface
(102) and an outer surface (104), said collar flange
(120) extending laterally from said outer surface
(104) of said rearward annular skirt (94) and extend-
ing in a direction toward said forward annular skirt
(92).

17. Assembly as in claim 1, wherein said shield (140)
further comprises means for guiding a user’s fingers
(172) to pivotally move said shield (140) between
said unshielded position and said shielded position.

Patentansprüche

1. Sicherheitsnadelanordnung, umfassend:�

eine Nadelkanüle (40), die ein intravenöses En-
de (44) mit einer Durchstechspitze aufweist;
einen Schutz (140) im Schwenkeingriff mit der
Nadelkanüle (40) und schwenkend bewegbar
zwischen einer nicht- �schützenden Position, die
verschwenkt beabstandet ist von dem intrave-
nösen Ende (44) der Nadelkanüle (40), und ei-
ner schützenden Position, das intravenöse En-
de (44) der Nadelkanüle (40) umhüllend; und
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einen Ring (90), der einen Schwenkeingriff zwi-
schen der Nadelkanüle (40) und dem Schutz
(140) vorsieht,�
dadurch gekennzeichnet, daß
der Ring (90) wenigstens einen Ringflansch
(120) aufweist, der einen seitlich verlaufenden
Abschnitt (122) hat, der an einer Schulter ab-
biegt, um einen vorwärts verlaufenden Abschnitt
(124) auszubilden, wobei der Ring (90) und der
Schutz (140) eine Struktur (118, 194) aufweisen
für einen sperrenden Eingriff dazwischen, um
den Schutz (140) in der schützenden Position
zu sperren und eine Schwenkbewegung in die
nicht-�schützende Position zu verhindern, wobei
der Ringflansch (120) ausgelegt ist, um einen
außer Eingriff der sperrenden Struktur (118,
194) zu verhindern.

2. Anordnung nach Anspruch 1, bei welcher der Schutz
(140) ein Paar Seitenwände (162) umfaßt, die zwi-
schen einem hinteren Ende (144) und einem vorde-
ren Ende (146) verlaufen und einen Schlitz (160) de-
finieren zur Aufnahme des intravenösen Endes (44)
der Nadel, sowie Mittel (182, 114) zum Verbinden
des Schutzes (140) und des Rings (90).

3. Anordnung nach Anspruch 2, bei welcher wenig-
stens eine des Paares von Seitenwänden (162) ei-
nen Verriegelungshaken (194) aufweist, und der
Ring (90) einen Verriegelungsvorsprung (118) auf-
weist, wobei der Verriegelungshaken (194) und der
Verriegelungsvorsprung (118) miteinander in Ein-
griff bringbar sind, wenn der Schutz (140) in der
schützenden Position ist und dabei die Verriege-
lungsstruktur ausgebildet wird, wobei der Ring (90)
sich in einer Vorwärtsrichtung entlang der Achse er-
streckt und den Verriegelungshaken (194) und den
Verriegelungsvorsprung (118) umhüllt.

4. Anordnung nach Anspruch 2, bei welcher der Schutz
(140) einen äußeren Schutzflansch (148) auf wenig-
stens einer des Paares von Seitenwänden (174) auf-
weist, wobei der äußere Schutzflansch (148) und die
wenigstens eine des Paars von Seitenwänden (174)
eine Öffnung (150) ausbilden zur Aufnahme des vor-
wärts verlaufenden Abschnitts (124) des Ringflan-
sches (120).

5. Anordnung nach Anspruch 2, bei welcher der Schutz
(140) einen äußeren Schutzflansch (148) und einen
inneren Schutzflansch (156) auf wenigstens einer
des Paares von Seitenwänden (174) aufweist, wobei
der äußere Schutzflansch (148) und der innere
Schutzflansch (156) eine Öffnung (150) ausbilden
zur Aufnahme des vorwärts verlaufenden Abschnitts
(124) des Ringflansches (120).

6. Anordnung nach Anspruch 4 oder 5, bei welcher der

äu-�ßere Schutzflansch (148) elastisch ist.

7. Anordnung nach Anspruch 5, bei welcher der äußere
Schutzflansch (148) und der innere Schutzflansch
(156) miteinander verbunden sind.

8. Anordnung nach Anspruch 4 oder 5, bei welcher der
Ringflansch (120) eine abgerundete, vordere Ober-
fläche (126) aufweist.

9. Anordnung nach Anspruch 4 oder 5, bei welcher ein
Eingriff zwischen dem Ringflansch (120) und dem
äußeren Schutzflansch (148) eine zweite Verriege-
lungsstruktur umfaßt zum verriegelnden Eingriff zwi-
schen dem Schutz (140) und dem Ring (90).

10. Anordnung nach Anspruch 9, bei welcher der Ring-
flansch (90) eine äußere Falle (128) aufweist zum
Eingriff mit dem äußeren Schutzflansch (148).

11. Anordnung nach Anspruch 10, bei welcher der Ring-
flansch (90) ferner eine innere Falle (130) zum Ein-
griff mit dem inneren Schutzflansch (156) aufweist.

12. Anordnung nach einem der vorstehenden Ansprü-
che, bei welcher der Ring (90) eine Struktur zum
Zusammenpassen mit einer medizinischen Vorrich-
tung aufweist.

13. Anordnung nach einem der vorstehenden Ansprü-
che, bei welcher der Ring (90) eine Struktur zum
Zusammenpassen mit einem Blutabnahmenadel-
halter aufweist.

14. Anordnung nach einem der vorstehenden Ansprü-
che, bei welcher der Schutz (140) schwenkbar mit
dem Ring (90) verbunden ist über ein Auflager (182),
das an dem Schutz (140) angeordnet ist, sowie einen
an dem Ring (90) angeordneten, hakenförmigen
Arm (114), wobei das Auflager (182) in Eingriff steht
mit dem hakenförmigen Arm (114), so daß der
Schutz (140) in Bezug auf den Ring (90) ver-
schwenkt werden kann und der Schutz (140) ver-
schwenkbar ist zwischen der nicht-�schützenden Po-
sition und der schützenden Position.

15. Anordnung nach Anspruch 14, bei welcher der
Schutz (140) mit dem Ring (90) verbunden ist über
einen Festsitz zwischen dem Auflager (182) und
dem hakenförmigen Arm (114).

16. Anordnung nach Anspruch 14, bei welcher der Ring
(90) einen vorderen, ringförmigen Rand (92) umfaßt,
der eine innere Oberfläche (96) und eine äußere
Oberfläche (98) hat, sowie einen hinteren ringförmi-
gen Rand (94), der eine innere Oberfläche (102) und
eine äußere Oberfläche (104) hat, wobei der Ring-
flansch (120) seitlich von der äußeren Oberfläche
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(104) des hinteren ringförmigen Rands (94) verläuft
und in eine Richtung zu dem vorderen ringförmigen
Rand (92) verläuft.

17. Anordnung nach Anspruch 1, bei welcher der Schutz
(140) ferner Mittel zum Führen der Finger (172) eines
Nutzers umfaßt, um den Schutz (140) zwischen der
nicht- �schützenden Position und der schützenden
Position schwenkend bewegen zu können.

Revendications

1. Ensemble d’aiguille de sécurité comprenant :�

une canule d’aiguille (40) comportant une extré-
mité intraveineuse (44) présentant une pointe
de ponction ;
un dispositif de protection (140) en prise pivo-
tante par rapport à ladite canule d’aiguille (40)
et mobile de manière pivotante entre une posi-
tion non protégée espacée de manière pivotante
de ladite extrémité intraveineuse (44) de ladite
canule d’aiguille (40) et une position protégée
englobant ladite extrémité intraveineuse (44) de
ladite canule d’aiguille (40) ; et
un collier (90) fournissant la prise pivotante entre
ladite canule d’aiguille (40) et ledit dispositif de
protection (140),�
caractérisé en ce que
ledit collier (90) comporte au moins un rebord
de collier (120), présentant une partie s’éten-
dant latéralement (122), qui se tourne au niveau
d’un épaulement pour former une partie s’éten-
dant vers l’avant (124), ledit collier (90) et ledit
dispositif de protection (140) comportant une
structure (118, 194) destinée à verrouiller la pri-
se entre ceux-�ci pour verrouiller ledit dispositif
de protection (140) dans ladite position protégée
pour empêcher un déplacement pivotant vers
ladite position non protégée, ledit rebord de col-
lier (120) étant adapté pour empêcher le déga-
gement de ladite structure de verrouillage (118,
194).

2. Ensemble selon la revendication 1, dans lequel ledit
dispositif de protection (140) comprend une paire de
parois latérales (162) s’étendant entre une extrémité
arrière (144) et une extrémité avant (146) définissant
une fente (160) destinée à loger ladite extrémité in-
traveineuse (44) de ladite aiguille, et des moyens
(182, 114) destinés à raccorder ledit dispositif de pro-
tection (140) et ledit collier (90).

3. Ensemble selon la revendication 2, dans lequel au
moins une parmi ladite paire de parois latérales (162)
comporte un ergot de verrouillage (194) et ledit col-
lier (90) comporte un creux de verrouillage (118),

ledit ergot de verrouillage (194) et ledit creux de ver-
rouillage (118) pouvant être mutuellement mis en
prise lorsque ledit dispositif de protection (140) se
trouve dans ladite position protégée, formant de ce
fait ladite structure de verrouillage, ledit collier (90)
s’étendant dans une direction avant le long dudit axe
englobant ledit ergot de verrouillage (194) et ledit
creux de verrouillage (118).

4. Ensemble selon la revendication 2, dans lequel ledit
dispositif de protection (140) comporte un rebord de
dispositif de protection externe (148) sur au moins
une parmi ladite paire de parois latérales (174), ledit
rebord de dispositif de protection externe (148) et
ladite au moins une parmi ladite paire de parois la-
térales (174) formant une ouverture (150) destinée
à recevoir ladite partie s’étendant vers l’avant (124)
dudit rebord de collier (120).

5. Ensemble selon la revendication 2, dans lequel ledit
dispositif de protection (140) comporte un rebord de
dispositif de protection externe (148) et un rebord de
dispositif de protection interne (156) sur au moins
une parmi ladite paire de parois latérales (174), ledit
rebord de dispositif de protection externe (148) et
ledit rebord de dispositif de protection interne (156)
formant une ouverture (150) destinée à recevoir la-
dite partie s’étendant vers l’avant (124) dudit rebord
de collier (120).

6. Ensemble selon la revendication 4 ou 5, dans lequel
ledit rebord de dispositif de protection externe (148)
est flexible.

7. Ensemble selon la revendication 5, dans lequel ledit
rebord de dispositif de protection externe (148) et
ledit rebord de dispositif de protection interne (156)
sont interconnectés.

8. Ensemble selon la revendication 4 ou 5, dans lequel
ledit rebord de collier (120) comporte une surface
avant arrondie (126).

9. Ensemble selon la revendication 4 ou 5, dans lequel
la prise entre le rebord de collier (120) et ledit rebord
de dispositif de protection externe (148) comprend
une seconde structure de verrouillage destinée à
verrouiller la prise entre ledit dispositif de protection
(140) et ledit collier (90).

10. Ensemble selon la revendication 9, dans lequel ledit
rebord de collier (90) comporte un verrou externe
(128) destiné à se mettre en prise avec ledit rebord
de dispositif de protection externe (148).

11. Ensemble selon la revendication 10, dans lequel le-
dit rebord de collier (90) comporte en outre un verrou
interne (130) destiné à se mettre en prise avec ledit
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rebord de dispositif de protection interne (156).

12. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit collier (90) com-
porte une structure destinée à s’accoupler avec un
dispositif médical.

13. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit collier (90) com-
porte une structure destinée à s’accoupler avec un
porte-�aiguille de prise de sang.

14. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit dispositif de pro-
tection (140) est raccordé de manière pivotante audit
collier (90) par une barre de suspension (182) située
sur ledit dispositif de protection (140) et un bras de
crochet (114) situé sur ledit collier (90), ladite barre
de suspension (182) se mettant en prise avec ledit
bras de crochet (114) de sorte que ledit dispositif de
protection (140) peut être pivoté par rapport audit
collier (90) et ledit dispositif de protection (140) peut
pivoter entre ladite position non protégée et ladite
position protégée.

15. Ensemble selon la revendication 14, dans lequel le-
dit dispositif de protection (140) est raccordé audit
collier (90) par un ajustement avec serrage entre la-
dite barre de suspension (182) et ledit bras de cro-
chet (114).

16. Ensemble selon la revendication 14, dans lequel le-
dit collier (90) comprend une jupe annulaire avant
(92) présentant une surface interne (96) et une sur-
face externe (98) et une jupe annulaire arrière (94)
présentant une surface interne (102) et une surface
externe (104), ledit rebord de collier (120) s’étendant
latéralement depuis ladite surface externe (104) de
ladite jupe annulaire arrière (94) et s’étendant dans
une direction allant vers ladite jupe annulaire avant
(92).

17. Ensemble selon la revendication 1, dans lequel ledit
dispositif de protection (140) comprend en outre des
moyens destinés à guider les doigts (172) d’un uti-
lisateur pour déplacer de manière pivotante ledit dis-
positif de protection (140) entre ladite position non
protégée et ladite position protégée.

19 20 



EP 1 350 531 B1

12



EP 1 350 531 B1

13



EP 1 350 531 B1

14



EP 1 350 531 B1

15



EP 1 350 531 B1

16



EP 1 350 531 B1

17



EP 1 350 531 B1

18



EP 1 350 531 B1

19



EP 1 350 531 B1

20



EP 1 350 531 B1

21



EP 1 350 531 B1

22



EP 1 350 531 B1

23



EP 1 350 531 B1

24



EP 1 350 531 B1

25



EP 1 350 531 B1

26



EP 1 350 531 B1

27



EP 1 350 531 B1

28



EP 1 350 531 B1

29



EP 1 350 531 B1

30



EP 1 350 531 B1

31



EP 1 350 531 B1

32



EP 1 350 531 B1

33



EP 1 350 531 B1

34



EP 1 350 531 B1

35



EP 1 350 531 B1

36



EP 1 350 531 B1

37



EP 1 350 531 B1

38



EP 1 350 531 B1

39



EP 1 350 531 B1

40



EP 1 350 531 B1

41



EP 1 350 531 B1

42



EP 1 350 531 B1

43



EP 1 350 531 B1

44



EP 1 350 531 B1

45



EP 1 350 531 B1

46



EP 1 350 531 B1

47



EP 1 350 531 B1

48



EP 1 350 531 B1

49



EP 1 350 531 B1

50

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6298541 B1 [0002] • US 5188611 A [0006]


	bibliography
	description
	claims
	drawings

